The aim of this study was to assess vitamin D serum levels in autoimmune thyroid disease, Hashimato thyroiditis in the Turkish population. The subjects with Hashimato thyroiditis (HT, n=67, mean age 45.1±10.9,F/M-61/6), control subjects (mean age 42.1±15.7, n=29, F/M-26/3) were recruited for the study. Thyroid function tests, thyroid antibodies (AntiTg, AntiTPO, TSHRAb), ultrasound features, demographic and antropometric variables were recorded. Vitamin D level was not different between the HT and the control groups (53.1±24.7 nmol/L and 54.1±19.8 nmol/L, as mean, respectively, p = 0.482) In the HT group, 35.8% of subjects had vitamin D insufficiency, only 16.4% of subjects with HT were vitamin D sufficient. There was no significant difference between the HT and the control groups according to the vitamin D classification status (p = 0.666). Vitamin D levels were significantly higher in the subjects who were taking replacement compared to subjects who were not (58.7 ± 26.0 vs. 46.0 ± 23.3, as mean, respectively, p = 0.033). There was no significant correlation between vitamin D levels and TgAb and TPOAb levels in HT group (p = 0.754 r = -0.039, p = 0.134 r = -0.290, respectively). In both HT and control groups, vitamin D levels were significantly correlated only with the fT4 levels (p <0.001 r = 0485, p =0.02 r = 0.428, respectively). Vitamin D level was not different significantly between HT and control groups. Further studies are needed to enlighten the relationship between HT and vitamin D.
Introduction
Vitamin D is a pro-hormone which is converted to 25-hydroxy vitamin D (25(OH)D) and 1,25-dihydroxyvitamin D (1,25(OH) 2 
D). It functions by binding to vitamin D receptors (VDRs)
. Vitamin D produced in the skin has also non-skelatal effects on autoimmune diseases, cardiovascular diseases, infectious diseases, cancers beside skelatal effects [1] [2] [3] . Epidemiological studies showed association between vitamin D deficiency and some autoimmune diseases like type 1 diabetes, rheumatoid arthritis, inflammatory bowel disease, systemic lupus erthymatosus [3] .
Pathogenesis of Hashimoto thyroiditis (HT) is multi-factorial in which there are genetic, environmental and immune factors. In recent years, vitamin D was thought as a contributing factor for autoimmune thyroid disease development. In HT, there is a shift in the balance between type 1 T helper (Th1) and type 2 T helper (Th2) immune response in favor of Th1-cell-mediated autoimmune reaction resulting in thyrocyte destruction [4] . 1.25(OH) 2 D vitamin inhibits Th1 cell proliferation [5] .While some studies in the literature have shown the association between vitamin D deficiency and thyroid autoimmunity [6] [7] [8] [9] [10] , several other studies have not shown this association [5, 10] . So, literature data has conflicting results about the association between vitamin D deficiency and HT. Our aim was to investigate vitamin D levels in patients with HT in Turkish population and correlation of vitamin D levels with thyroid function and thyroid autoantibodies.
Materials and Methods
The subjects with HT(n=67, mean age 45.1±10.9, F/M=61/6) and control subjects matched with age and sex (mean age 42.1±15.7, n=29, F/M=26/3) were recruited for the study during OctoberNovember 2016. Local ethical approval was obtained from Ege University Ethics Committee. All subjects had given oral and written informed consent for the study.
The subjects whose ages were between 18-75 were taken for the study. Hashimoto thyroidits (HT) was diagnosed according to the presence of antibody positivity for thyroglobulin antibody (TgAb) and/or for thyroid-peroxidase antibody (TPOAb) or both of them.
The control group consisted of the subjects who didn't have HT and were negative for TgAb and TPOAb. All subjects have normal thyroid function tests. Besides thyroid antibodies (TgAb, TPOAb) and thyroid function tests, ultrasound features, thyroid volume, anthropometric variables were also recorded. Thyrotropin stimulation hormone (TSH) was accepted as normal for the reference range of 0.35-5.5 µIU/mL. TgAb was positive above 60 IU/mL, TPOAb was positive above 60 IU/mL. The reference range for free thyroxine (fT4) was 0. 
Results
Vitamin D level was not different between the HT and the control groups as shown in Table 1 (53.1±24.7 nmol/L and 54.1±19.8 nmol/L, as mean, respectively, p=0.482) The groups were not different regarding fT3 and fT4 levels (p = 0.133 and p = 0.410, respectively). TSH level was significantly higher in the HT group compared to the control group (2.5 ± 1.7 vs. 1.6 ± 1.0, as mean, respectively, p = 0.024). TgAb and TPOAb levels were significantly higher in the HT group (73 IU/mL and 339 IU/mL, as median, respectively) ( Table 1 ).
In the HT group, 35.8% of subjects had vitamin D insufficiency, 47.8% of subjects had vitamin D deficiency. Only 16.4% of subjects with HT were vitamin D sufficient. In the control group, 20.7% of subjects were vitamin D sufficient, 41.4% of subjects had vitamin D insufficiency, 37.9% of the subjects had vitamin D deficiency. There was no significant difference between the HT and the control groups according to the vitamin D classification status (p = 0.666). Significant difference was also not observed between the HT and the control groups regarding vitamin D classification status according to gender (p = 0.269) ( Table 2) .
When all the subjects in the study group were categorized according to vitamin D levels as vitamin D level≤50 nmol/L and >50 nmol/L, fT4 level was significantly higher in the subjects whose vitamin D level was >50 nmol/L compared to subjects whose vitamin D level was ≤50 nmol/L (Table 3) . TgAb and TPOAb levels were higher in the subjects with vitamin D level ≤50 nmol/L although this difference didn't reach statistical significance (p = 0.050 and p = 0.325, respectively).
When the subjects with HT were grouped according to the levothyroxine replacement status as shown in Table 4 , vitamin D levels were significantly higher in the subjects taking replacement compared to subjects not taking (58.7 ± 26.0 vs. 46.0 ± 23.3, as mean, respectively, p = 0.033).
There was no significant correlation between vitamin D levels and TgAb and TPOAb levels in HT group (p = 0.754 r = -0.039, p = 0.134 r = -0.290, respectively). No correlation between vitamin D and either TgAb or TPOAb levels was observed in the control group (Table 5 ). In both HT and control groups, vitamin D levels were significantly correlated only with the fT4 levels (p<0.001 r = 0485, p=0.02 r = 0.428, respectively). 
Discussion
Our study showed that vitamin D levels were not significantly different in HT group compared to the control group. There was no correlation between vitamin D levels and antithyroid antibodies. Vitamin D levels were significantly higher in the HT subjects taking levothyroxine replacement compared to HT subjects who are not taking.
Kivity et al. [6] showed that vitamin D deficiency was higher in autoimmune thyroid patients (both HT and Graves' disease) and association between vitamin D deficiency and antithyroid antibodies and thyroid function tests. Bozkurt et al. [7] . figured out that vitamin D levels were lower in chronic HT patients taking thyroxine replacement than newly diagnosed HT patients without thyroxine replacement and than the control subjects. They showed that vitamin D levels were positively correlated with thyroid volume and negatively correlated with TPOAb and TgAb levels. Female subjects with HT had lower vitamin D levels compared to the male HT patients in the study of Bozkurt et al. [7] . We have not found any significant difference between the HT and the control groups as far as vitamin D levels are concerned. Moreover, vitamin D levels were not different between the HT and the control groups regarding the gender in our study. Bozkurt et al. [7] hypothesized that levothyroxine may change the metabolism of vitamin D based on the finding referring to low vitamin D levels in HT subjects who were taking levothyroxine compared to the new onset HT subjects without levothyroxine replacement. On the other hand, we showed that vitamin D levels were higher in HT subjects who were taking levothyroxine replacement compared to HT subjects who were not. Besides, fT4 levels were significantly higher in the subjects who had vitamin D levels greater than 50 nmol/l compared to ones with vitamin D levels with ≤50 nmol/L. In opposition to the suggestion of Bozkurt et al. [7] , we may speculate that serum T4 may be influencing the absorption of vitamin D level in a positive way. Vitamin D deficiency may be occurring as a consequence of the disease process. Another study showing association between vitamin D deficiency and HT by Kim et al. [11] depicted that HT subjects with overt hypothyroidism had a significantly higher rate of vitamin D insufficiency compared with euthyroid and subclinically hypothyroid and the control subjects who had no autoimmune thyroid disease. They suggested the association between vitamin D deficiency and thyrocyte damage leading to thyroxine replacement.
On the contrary to those studies, Yasmeh et al. [12] showed that vitamin D levels were not different in the HT group compared to control group. They observed that female subjects with HT had a higher rate of vitamin D sufficiency and lower rate of vitamin D insufficiency compared to the control female subjects as opposed to the other studies carried out in Hungary and Turkey [6, 7, 9] . In the study of Yasmeh [12] , vitamin D levels didn't differ between male HT and male control subjects. According to those results, sex could be a confounding factor affecting vitamin D levels in HT but in our study vitamin D insufficiency and deficiency didn't differ between the HT and the control groups when sex was taken into statistical analysis. In the study of Tamer et al. [9] , 92% of the HT cases had vitamin D insufficiency, while the control group had 63% vitamin D insufficiency which was statistically significant. In the HT group, there was no significant difference regarding to vitamin D levels in HT subjects with overt hypothyroidism, subclinical hypothyroidism and euthyrodism. Yasmeh et al. [12] mentioned that vitamin D sufficiency rate was high in their HT group. In the other studies showing association between vitamin D deficiency and HT, the rate of vitamin D deficiency was higher. Yasmeh et al. [12] suggested that having higher rate of vitamin D sufficiency in their study may be leading to more accurate statistical results.
Another study from Turkey showed that vitamin D levels were 19.4 ng/mL in the HT group and were 22.5. ng/mL in the control group pointing to the significant difference [13] . Unal et al. [13] also figured out that vitamin D levels were inversely correlated with TgAb and TPOAb levels.
Small number of subjects and being cross-sectional study were limitations of our study. Since we recruited the study subjects in the October and November, it could be thought that seasonal variation had been ruled out.
Conclusion
To the best of our knowledge, our study was the first one in the literature regarding to Turkish population showing that HT was not associated with vitamin D deficiency. There was no significant difference for vitamin D levels between the HT and the control group. There was no correlation of vitamin D levels with thyroid antibodies. It is not clear whether there is association with vitamin D insufficiency and HT. Since vitamin D deficiency is common for most of the countries, findings regarding the association could be just a coincidence. Further studies are needed to clarify the relationship of vitamin D with the development of HT.
